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HYPERTENSION, OR HIGH BLOOD PRESSURE (HBP), re-
mains one of the most prominent health problems in
the United States and is estimated to affect some 60
million adults. It has major effects on cardiovascular
and cerebrovascular morbidity and mortality, and it is
responsible for the loss of productive years of work and
increased costs of health care (1,2).

During the past 10 years, studies have demonstrated
that more than 90 percent of persons with hypertension
can have their blood pressure controlled if adequate
health care is provided (3). Yet, despite medical ad-
vances in the detection, treatment, and control of
HBP, large proportions of those with hypertension have
either dropped out of care (4) or do not comply
adequately with treatment regimens to achieve blood

pressure control (5). Moreover, estimates indicate that
approximately 50 percent of persons found to have
elevated blood pressures, particularly young males, are
not getting into care (6).

In an effort to address this national problem, the
National Institutes of Health in 1977 supported public
health experiments in four States (Maryland, Cali-
fornia, Connecticut, and South Carolina). The goal
was to determine whether statewide efforts using exist-
ing resources, and coordinated by the State health de-
partments, could improve high blood pressure control.
In Maryland, the planning and monitoring of these
activities has been carried out by a State coordinating
council composed of an executive committee and 10
statewide standing committees. The 27-member execu-

Dr. Levine is a senior staff member of the Johns Hopkins
Health Services Research and Development Center and pro-
fessor and acting chairperson, Department of Behavioral Sci-
ences, Johns Hopkins School of Hygiene and Public Health.
Dr. Morisky is senior research associate of the center. Ms.
Bone is a research associate in the Department of Health
Services Administration, Division of Health Education, Johns
Hopkins School of Hygiene and Public Health, and Ms. Lewis
is evaluation specialist for the Community Hypertension Edu-
cation Project and a doctoral student in the school’s Depart-
ment of Health Services Administration. Dr. Ward is chair-
person of the Department of Health Education, University
of South Carolina. Dr. Green is director of the Center for
Health Promotion Research and Development and professor
in the Department of Family Practice and Community Medi-
cine, University of Texas Health Science Center at Houston.

Mrs. Ruth B. Parry, research associate in the Community

Hypertension Education Project, provided technical assistance
in the preparation of this manuscript. Dr. Donald Harting,
Worcester County health officer, and Ms. Jane Apson, health
educator, collaborated in the development of the rural com-
munity program. Dr. John Southard is principal investigator
of the Maryland State High Blood Pressure Coordination
Program. Dr. Aristide Apostolides and Dr. George Entiwisle
are principal investigators in the Maryland statewide house-
hold survey.

Support for this research was provided by the Maryland
Department of Health and Mental Hygiene under NHLBI
contract No. 1-HV-72986 and by cardiovascular research
training grant No. 5P32-HL-97180-05. This research icas
carried out at the Johns Hopkins Center.

Tearsheet requests to David M. Levine, MD, Department
of Behavioral Sciences, Johns Hopkins School of Hygiene and
Public Health, 615 North Wolfe St., Baltimore, Md. 21205.

March-April 1982, Vol. 97, No. 2 107



tive committee, appointed by the State health depart-
ment’s project officer, includes the principal investiga-
tors for each subcontract and chairpersons of the stand-
ing committees. Those committees are organized along
professional and functional lines. In addition, geo-
graphic dispersion of members was sought so that
the scope of decisionmaking and activities would rep-
resent all areas of the State. The committees include
those representing the professions of nursing, pharmacy,
medicine, dentistry, and the functional areas consisting
of public and patient education, worksite, church, and
hospital.

The coordinating council developed a statewide im-
plementation plan for blood pressure control to carry
out two main goals:

1. To increase the proportion of controlled adult
hypertensives by at least 10 percent in Maryland by
1982. :

2. To reduce the number of persons in Maryland
with diastolic blood pressure higher than 105 mm Hg
by one-third by 1982.

As part of this statewide effort, the coordinating
council recommended that targeted educational inter-
ventions be planned, implemented, and evaluated in
two contrasting communities where the populations
were at high risk of uncontrolled HBP and its cerebral,
cardiac, and renal complications. Information gathered
from these prototype communities was designed both
to enhance the effect of improving HBP control in
these two communities and to be shared with the state-
wide standing committees and the coordinating coun-
cil in their development of guidelines for program
implementation in their respective areas. The two com-
munities recommended by the statewide executive
committee were East Baltimore, an urban community
of 71,000 persons, and Worcester County, a rural com-
munity of 30,000 on the Eastern Shore.

Methodology

Educational assessment: framework. The principles
underlying the conceptualization and planning for these
two demonstration projects have been based upon
health education and organizational theories, and they
have been used to create an overall framework for
assessing individual, community, and organizational
behaviors. Guided by these theories, planning has been
based upon these three strategies:

1. defining the nature and extent of the problem at
the individual, the organizational, and the community
level;

2. identifying actual and potential resources to assist
in coordinating the program; and
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3. incorporating the community’s goals and norms
into the decisionmaking process.

A health education model (7) provided a useful
framework for determining those factors which posi-
tively or negatively affect the behaviors that lead to
health benefits. The framework used in this planning
is called PRECEDE (an acronym for Predisposing,
Reinforcing, and Enabling Causes in Educational Diag-
nosis and Evaluation). At the individual, community,
and institutional levels, certain factors predispose, en-
able, and reinforce the initiation and continuation of
behaviors that are conducive to blood pressure control.
Some examples are given in the following list.

Predisposing factors—Items concerned with those pa-
tient characteristics which influence health behavior,
for example, attitudes and beliefs.

Reinforcing factors—Items which identify those fac-
tors that strengthen positive health behavior or weaken
negative behavior, for example, whether blood pressure
1s measured at every medical visit.

Enabling factors—Items which identify the availability
and accessibility to health care, for example, sufficient
time to discuss BP problems with the physician.

Educational assessment: data sources. Information
collected for these projects was derived from a variety
of sources: existing sources were used wherever possible.
These included hypertension-related mortality rates by
geographic area from the State vital statistics division
(8), published reports and local surveys including edu-
cational approaches addressing community HBP con-
trol (9-11), and a three-community household survey
in Baltimore City which provided sociodemographic
and health care utilization data regarding the East
Baltimore community (12).

Mortality data for diseases of the heart and vascular
system are displayed in the table. When all rates were
combined, Worcester County had the highest mortality
rate, but Baltimore City was first for diseases of the
heart for cach of the 3 years preceding the education
program.

Although both areas display similar hypertension-
related mortality patterns, they differ considerably with
respect to sociodemographic characteristics and health
care usc patterns. Compared with the State’s population,
the people of East Baltimore are somewhat younger,
urban, and primarily black, and they live in a densely
populated area; Worcester County residents are stabler,
somewhat older, rural, and primarily white. Health
care is predominantly institution based in the urban
community (75 percent of the health care is provided
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Diseases of the heart and vascular system for Baltimore City,
Worcester County, and State of Maryland, 1974-76 deaths
combined (rates per 100,000)

Baltimore  Worcester

Cause of death City County Maryland
Diseases of the heart ....... 444.43 430.18 305.99
Cerebrovascular disease .... 74.19 131.05 60.24
Arteriosclerosis ............ 10.88 9.91 11.22
Hypertension .............. 3.43 3.73 2.83
Other diseases of the arterioles

and capillaries .......... 17.03 9.92 10.96
All rates combined ......... 576.84 584.75 391.24

SOURCE: Reference 8.

by the following institutions: a large teaching hospital,
a community hospital, a community health care center,
a health maintenance organization, and an outpatient,
community-based, extended-care facility of the teach-
ing hospital) ; but private practitioners or ambulatory
care medical centers provide most of the medical serv-
ices in the rural community.

The available information was useful first in defining
the high-risk communities and then in providing the
basis for an assessment of the health care problems
related to high blood pressure. New information was
obtained from a statewide household survey conducted
by the Department of Social and Preventive Medicine
of the University of Maryland School of Medicine in
1978-79 (13). This survey was designed to provide
baseline data for program planning and evaluation.
A followup survey is scheduled for 1982; it will assess
changes in BP status and health care behaviors.

The sampling design in the 1978-79 survey was an
equal probability sample of all Marylanders who re-
sided in households and were 18 years of age or older.
A total of 6,425 persons comprised the sample. No
differences were noted between those in the sample and
the State population with respect to any major socio-
demographic variable (age, race, and sex). The data
obtained {rom this survey consisted of limited medical
histories, public and patient knowledge about HBP,
attitudes and beliefs about HBP, relevant aspects of the
provider-patient interaction, and availability and ac-
cessibility of health care. Blood pressure measurements
were taken for each person interviewed (three were
taken 1 minute apart, and the average of the last two
measurements was used) allowing the computation of
rates of awareness, treatment, and control of HBP, and
extrapolation to the State population as a whole.

Data from the statewide household survey were help-
ful in establishing educational assessments for the plan-
ning of educational strategies in the two communities.

Because of the small numbers of persons interviewed in
each area, however, additional data were gathered and
an ongoing educational assessment process was initiated.
Consistent with the statewide goal, local resources (such
as trained high school students in the urban community
and senior citizen groups in the rural community) were
coordinated to gather some of these data.

Targeted telephone surveys, employing an age-sex
quota sampling technique, were conducted. More than
400 residents in each community were interviewed to
elicit information similar to that obtained in the state-
wide survey, without, of course, the opportunity to
measure blood pressure.

Other sources of local data were hospitals’ and com-
munity health centers’ medical records. Reviews of
random samples of records yielded baseline informa-
tion on blood pressure control and appointment-keep-
ing behavior. These data were used for planning; they
will also be used for the final evaluation of these two
projects.

Additional information was obtained from targeted
interviews with health care providers, community lead-
ers, and residents. The inclusion of these groups in the
planning process facilitated community-provider link-
ages and the subsequent development of relevant, co-
ordinated programs for HBP control. A task force in
East Baltimore and an advisory counsel in Worcester
County were formed to assure communication and
orderly planning.

The data sources used in these two projects are
shown in the list.

Data Sources and Information They Provided
for the Educational Interventions Project

Existing Sources

State Vital Statistics Division—cardiovascular mortality
Rudd, et al. reference 4 and Levine, et al. reference //—
compliance, appointment-keeping behavior, effectiveness of
health education interventions

German, et al. reference I2—availability, utilization of
health care resources

New Sources

Statewide household survey—prevalence, awareness, treat-
ment, and control of HBP, knowledge, attitude, beliefs, and
behavioral correlates of HBP

Targeted telephone survey—reported HBP prevalence,
knowledge, beliefs, and practices related to HBP

Reviews of provider medical records—appointment keeping
behavior, BP control rates of diagnosed hypertensive patients
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Findings

The PRECEDE planning model was used to analyze
the items noted in the list that were correlated with
variation in rates of awareness, being under care, ap-
pointment keeping, or BP control. Findings are pre-
sented in relation to the following three types of factors
as noted previously.

Predisposing factors:
¢ understanding the asymptomatic nature of HBP,

* understanding adherence to the medical regimen.
Reinforcing factors:

* whether blood pressure is measured at every medical
visit,

* whether the patient was told the exact blood pressure
measurement and what the measurement meant,

* whether the provider ever made BP information avail-
able,

* whether the physician was too busy to spend time
with the patient, and

* whether the provider ever asked the patient if there
were problems with the blood pressure medication.

Enabling factors:

* the site where the blood pressure is usually measured
—private physician’s office or other,

* whether an appointment is necessary for a HBP visit
and the last time that the blood pressure was measured.

Analysis of the data identified the following similar
problems in the two communities.

1. Men under 50 years are least likely to be aware
of their elevated blood pressure, be in care, and achieve
blood pressure control.

2. Of hypertensive patients under care, about 40 per-
cent demonstrate inadequate compliance with their
therapeutic regimen. Previous studies indicate this
problemi to be related to inadequate patient-provider
communication (such as confusion about specific regi-
mens, taking medication based on how they feel, and
lack of family and social support).

3. A large proportion of those surveyed incorrectly
believe that people who have HBP often experience
specific symptoms. The percentages of those surveyed
in the two communities who expressed incorrect beliefs
were as follows:

Symptom East Baltimore = Worcester County
Headache .............. 88 69
Dizziness ............... 94 79
Nervousness or tension . .. 86 73

Among the hypertensive population, those who believed
in the symptomatology of HBP were less likely to see
a physician about their HBP in the last 6 months
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(X?=15.9, P < .01) and less likely to have their BP
under control (pressures above 140 mm Hg systolic
and,//or above 90 mm Hg diastolic; X* = 12.5, P < .01).

4. The absence of internal coordination within insti-
tutions and community health centers results in a lack
of standardized referral guidelines or systematic follow-
up for persons with an elevated pressure. This lack of
coordination is most pronounced in the urban commu-
nity where an outpatient clinic or an emergency de-
partment focuses on acute illness or experiences con-
siderable rotation of staff.

5. The absence of community-based organizational
structures in each area to coordinate existing resources

for HBP control.

6. The following factors were significantly correlated
with hypertensive patients having seen their physician
about their HBP in the last 6 months. These include
those who were told their exact BP measurement and
what it meant (X?=66.7, P < .001) ; those who re-
ported that their provider made HBP information
available (X?* = 41.5, P < .001); and those who re-
ported that their physician was not too busy to spend
time with them (X* = 13.9, P < .001).

In addition, there was a significant dropout problem
in the urban community among two groups of patients.
The first group consisted of those who had an initial
blood pressure elevation and did not complete verifica-
tion measurements. These people are usually young
men seen in emergency rooms and outpatient depart-
ments where followup is absent. The second group were
diagnosed hypertensives who, despite the provider in-
stitutions and followup attempts, did not continue in
care. Statewide data would indicate that this is related
to patients misbelieving that they no longer need to be
in care or are cured. In the rural community, difficulty
in achieving blood pressure control was more wide-
spread than the problem of continuity of care.

Implementation in the urban community. Analyses of
the community and provider data indicated the need
for community outreach and followup. This outreach
was intended to extend and enhance current provider
efforts to increase the likelihood of returning dropouts
to continuing care, as well as increasing the rates of
those completing diagnosis and care after the discovery
of an initial elevated blood pressure. The planning and
implementation of these efforts has been carried out by
the East Baltimore Community HBP Control Task
Force consisting of representatives from the five major
health care institutions, community leaders, and resi-
dents. Initial exploration indicated that the city health
department was supportive of such a program, but the
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department did not have the capacity to coordinate it.
The task force’s chairperson is a community leader who
is also the assistant director of a decentralized city
agency which defines and addresses community prob-
lems. Regular task force meetings over the past 3 years
have provided an opportunity for the dissemination of
the diagnostic findings, such as those factors related to
increasing patients’ adherence to the medical regimen,
as well as findings from the program’s activities which
have resulted in modifications of the ongoing effort.

The East Baltimore Community HBP Control Task
Force has developed protocols for followup and out-
reach, as well as guidelines and educational ap-
proaches tailored to patients at the various stages
in identification and care. The approaches designed
for this project build upon existing community re-
sources and strengths in order to be more feasible,
affordable, and likely to be continued. Because of these
criteria and of community interest in HBP, persons
already employed in city service agencies and schools
and providing human services were further trained to
measure blood pressures and provide educational coun-
seling and outreach for persons referred to them from
provider institutions. These persons function as “ex-
tenders of care” for the providers. Those referred are
people who have not completed the initial screening
and diagnosis process, patients who have dropped out
of care, and those who would benefit from blood pres-
sure monitoring and reinforcement; 10 female com-
munity health workers provide followup and outreach.
Preliminary analysis of the data indicates that approxi-
mately 40 percent of those who have dropped out of
care and had not previously returned to care, despite
health care providers’ efforts, have now returned to
care.

In addition, targeted activities have been directed
toward men aged 18 to 50 years. The approach has
been to provide opportunities for these men to receive
a free BP check and followup at worksites, recreation
centers, or other places where they are likely to con-
gregate and to assist the health care system to coordi-
nate systematic referral and followup methods. Pre-
liminary analysis indicates that this group is reachable;
however, followup is often limited by their lack of tele-
phones. Of those contacted for followup by telephone,
more than 40 percent have completed the referral
process. In addition, the provider institutions have im-
proved their own systematic referral and followup
mechanisms for persons with elevated blood pressures.

Implementation in the rural community. Because of
their different educational diagnoses, the implementa-
tion of the BP control program in the rural community

has varied from that of the urban community. Pro-
gram planning and implementation has been carried
out by the local health departiment under the direction
of the county health officer and an advisory council
with members from the health department, representa-
tives from agencies, and consumers. Among the agencies
are the Rural Management of the Aged in the Com-
munity (MAC) Senior Program, volunteer fire depart-
ments, pharmacies, the department of social services,
two ambulatory health care centers, the school sys-
tem, the American Heart Association, and the local
nursing school.

The health department has set up a coordinated
system linking existing community sites (fire depart-
ments, MAC centers, and churches) which offer BP
screening, followup, and monitoring. Statewide referral
guidelines are followed by personnel at each of these
sites. A worksite program, initiated by a nurse practi-
tioner, has been especially effective in reaching target
groups.

Educational efforts have been targeted to providers
to increase physician awareness of the problem of in-
adequate BP control, despite the patient’s being under
care. In particular, the issues of blood pressure goal,
the importance of provider-patient interaction, and the
patient’s compliance with medication taking and ap-
pointment keeping have been emphasized. Preliminary
analyses indicate providers’ acceptance and the feasi-
bility of this approach. In addition, county pharmacies
have implemented a prescription reminder system to
increase compliance. A coordinated public information
campaign via local media and radio broadcasts has
reinforced compliance messages and informed the
public of the availability of free BP measurements.

Evaluation planning. Evaluation was built into the
conceptual framework and the implementation of the
demonstration projects. This continuing evaluation
process has influenced both the development and modi-
fications of the approaches for HBP control. In addi-
tion, knowledge derived from the community interven-
tions is shared with members on the State coordinating
council for use in statewide program planning. The
evaluation of these projects incorporates analysis of the
processes (for example, the activities of the task force
and advisory commiittee, the development of consensus
on protocols, coordination activities, training of com-
munity health workers); impact (for example, the
numbers of persons brought back into care) ; and out-
comes (proportion of individuals achieving adequate
blood pressure control).

The followup statewide household survey in Mary-
land will assess changes in the levels of awareness, treat-
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ment, and control of high blood pressure; in patient
knowledge, attitudes, and beliefs, and in patient, physi-
cian, and institutional practices. A second review of the
health care institutions and of providers’ medical rec-
ords will provide information on appointment-keeping
behavior and blood pressure control in the two com-
munities.

Conclusion

In summary, we have described an approach to plan-
ning an educational interventions project that links the
health care providers and the community, thereby al-
lowing the programs to be carried out in consultation
with the target populations. Based upon a multilevel
diagnosis of the needs of individual persons, of the
community, and of health care institutions, educational
strategies were designed and implemented to influence
the long-term care and management of uncontrolled
HBP. Data-based planning has led to targeted educa-
tional interventions which maximize efforts by the com-
munity and health care institutions to develop a co-
ordinated approach for the management and control of
HBP in two communities with high-risk populations.
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As part of a statewide effort to co-
ordinate existing resources for high
blood pressure, (HPB) control, a pub-
lic health HPB control program was
planned and implemented in two
high-risk communities in Maryland.
The selection of the two communities

SYNORSIS

was based on epidemiologic data.
The planning of the educational in-
tervention program in these commu-
nities (urban and rural) was guided
by organizational theory and health
education principles. The framework
for development, implementation, and
evaluation of the program utilizes an
educational assessment model which
identified factors that predispose,
reinforce, and enable individual per-
sons to practice positive health be-
havior.

Multiple data sources were used in
assessing the extent of the problem
and relevant approaches in the de-
velopment of the coordinated HPB
control program. These include state-
wide vital statistics and a random

statewide household survey to assess
the prevalence rates of awareness,
treatment, and control of HPB. To
supplement these data, telephone
surveys were carried out in the two
communities to assess knowledge,
beliefs, and practices related to HPB
control. Medical record reviews pro-
vided baseline information on ap-
pointment keeping behavior and BP
correlates of hypertensive patients.

The planning and implementation

~of the program was carried out un-

der the direction of representatives
of the health care systems, commu-
nity leaders, and residents, and
representatives of communitywide
organizations involved in HPB con-
trol.
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